1T4440
Pa phwong tién
va cac trng dung giai tri
(MULTIMEDIA AND GAMES)
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Chud
Gi&i thiéu vé mon hoc
Phan |. Tdng quan vé thdng tin da phwong tién va cac ky thuat xcr |y
Chwong I: Nhdp mon Multimedia
Chwong II: M6t sé kién thirc co ban

Chwong lll: Anh
Chwong IV: Mau
Chwong V: Video
Chuwong VI: Audio

Phan Il. Mét so trng dung da phwong tién
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Chud
Gi&i thiéu vé mon hoc

Phan |. Tdng quan vé thdng tin da phwong tién va cac ky thuat xcr |y

Chwong lll: Anh
Chwong IV: Mau

Phan Il. Mét so trng dung da phwong tién
Chwong V: Multimedia- t’ng dung va giai tri
Chwong VI: ng dung web

Chuwong VII: Ung dung mobile

Chwong VIII: 'ng dung 3D

Chuwong IX: ng dung Game
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Chwong IV: Mau sac
)

oran 1 Téng & Muc tiéu cua chwong
quan veé théng tin

aphwongtien | € Ly thuyét vé mau sac

va cac ky thuat
L # Cac khong gian mau
& Hiéu chinh mau sac
& Tong két chuong

& Tai liéu tham khao

Chwong IV: Mau
sac

N



V.1 Muc tiéu cua chwong

W & Nguoi hoc sé:

sac
V1 Muc tidu cia & Puwoc trang bi kién thirc vé cdm nhan mau,
chwong cac khong gian mau

& Puoc giodi thiéu mét so ki thuat hiéu chinh
mau co ban

& Sau khi két thic chwong, nguwdi hoc :

& Nam dwoc vé mau sac,
biéu dién mau, chuyén déi gitra cac khong
gian mau

& Biét mét s6 ky thuat, cong cu x& Iy
anh dé bién doi mau mot sO anh cu thé




V.2 Ly thuyét ve mau

=

sac

IV.1 Muc tiéu cua
chuwong

IV.2 Ly thuyét vé
mau sac

IV.3 Cac khéng
gian mau

IVV.4 Hiéu chinh
mau sac

IV.5 Téng két
chuwong

IV.6 Tai liéu tham
khao




Tai sao mau sac quan trong

Chwong IV: Mau

sac

IV. 2 Ly thuyét vé
mau sac

& Cho phép phan biét cac doi twong (thtre an
©)

# Cho phép nhan dang sw nguy hiém

w V.V




Tai sao mau sac quan trong

séc & Mau sac la mot thanh phan thiét yéu cia
da di liéu da phwong tién, n6 duoc sw
IV. 2 Ly thuyét v& dung trong céc vector d6 hoa, anh,

mau sac

video, hoat hinh va van ban

# Khoa hoc vé mau sac nghién ctu sw lién
hé gitra cAm nhan chu quan vé mau sac
cua con ngudi voi cac
co thé do dac va tai tao lai duorc.




V.2 Ly thuyét veé mau

sac

mau sac

IV. 2 Ly thuyét vé Méu SéC Ié g\l
?

= Mau sac la dap ng cta ndo bd doi voi
mot kich thich thi giac nao do.
= Mau sac vi thé rat chu quan va ca nhan




IV.2 Ly thuyét vé mau

sac
[4 L0
IV. 2 Ly thuyét vé ectromagnetic Wavy
mau sac
-
.'.-.-F'-__"_
f \A A
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V.2 Ly thuyét vé mau

séc What is Color

IV. 2 Ly thuyét vé
mau sac

g—/ Color Vision



IV.2 Ly thuyét vé mau

sac

v

What is Color? :‘ 1

IV. 2 Ly thuyét vé
mau sac




IV.2 Ly thuyét vé mau

A

\J

What is Color? :‘.

IV. 2 Ly thuyét vé
mau sac

g/ . Sers OpicNeve Distribution (—‘
Cones and Rods



IV.2 Ly thuyét vé mau

sac

What is Color? <@

Visual Pathways [Palmer99|

IV. 2 Ly thuyet vé
mau sac
Color Form Depth | V2 Motion MT

Depth
Color Form
Motion

Color Depth
Form Motion
Depth

Retina
Motion

L Y, LGN = Lateral Geniculate Nucleus




IV.2 Ly thuyét vé mau

Chwong IV: Mau

sac

IV. 2 Ly thuyét vé
mau sac

« Light is an electromagnetic (EM) wave
 Visible light ranges from 400nm to 700nm

700 nm 400 nm

L

\_‘\

.\\

-

104 106 10° 1074012 10 10% 101 49
N S - il S —
T T T T T 1 T T T Wavelength (nm)

105 1012 101 10° 107105 10° 10! 101 109

73 FII T I | T

Z I | N
AM radio / microwave\ ultraviolet \ gamma rays
FM radio, TV infrared X-rays

Source: hitp://escience.anu.edu.aullecture/ca/ColorfvisibleSpectrum.en.html




IV.2 Ly thuyét vé mau

sac
Spectral Power Distribution (SPD), or spectrum, E(L.),
shows the relative amount of light energy at each

IV. 2 Ly thuyet vé WEVElength o

mau sac

Iry
———

s

b
.

Spectrum of Daylight

Spectral power
distribution

400) 4510 5010 550) GO0 6500 700

Wavelength (nm) &




IV.2 Ly thuyét vé mau

Chwong IV: Mau

Plank’s law for Blackbody radiation
Surface of the sun: ~5800K

Why do we see light of these wavelengths?

10000 C
|

...because that's where the
radiates Electromagnetic energy

5000° C

0 400 700 1000 2000
—

Visible
Region

Wavelength (nm)
© Stephen E. Palmer, 2002




IV.2 Ly thuyét vé mau

sac

IHumination

I(A) &

400 500 600 700

IV. 2 Ly thuyét vé
mau sac

Relati

Wavelength (nm)

Reflectance

R(A)

Relative energy

o4
400 500 600 700

Wavelength (nm)

\

Relative energy

Sc(A)

Color signal

4()‘ 1
30|
20 |
5
10 |
i
04— .
400 500 600 700

Wavelength (nm)

Cone sensitivities

g RO
=08 / \
< | \
9 06 A\
% \
¢ 04 \
= 0.2 \
<z .
- 0
400 500 600 700
Wavelength (nm)
Cone absorptions
2.
o 1
2 0.8
_Z_ 0.6
v 04
2
=002
g

I(\) R(A)

9.2 A DESCRIPTION OF SPECTRAL IMAGE FORMATION. Light from a source arriygs

r.wﬁ{ Foundation of Vision by Brian Wandell, Sinauer Associates, 1995



Sw tao anh

Chwong IV: Mau

sac

pe = 1(,)S()R(,) d,

I(A) — lllumination Spectrum
S.(\) - Spectral sensitivity of channel c

IV. 2 Ly thuyét vé
mau sac

R(A) - Surface reflectance/transmission

Pixel value / Perceived color depends on all

3 terms!
—> Problem of color constancy




Sw tao anh: Anh sang phan xa

Chwong IV: Mau

sac
IV. 2 Ly thuyét vé
mau sac
Ilumination Reflectance Color signal
1.0 40
8 200 & 08 & .
9_). 7] v -~
g 150 S 0.6 5
£ 100 * 2 04 - ke
e~ & &
07300 50 0 : 0
0 600 700 400 500 600 700 400 500 600 700
L / Wavelength (nm) Wavelength (nm) Wavelength (nm)
Foundations of Vision, by Brian Wandell, Sinauer Assoc., 1995




Sw tao anh: Anh sang truyen thang

Chwong IV: Mau

sac

IV. 2 Ly thuyét vé
mau sac

Relative energy

200
150
100

wn
o O

INlumination

1.0

0.8
0.6
0.4
0.2

Relative energy

400 500 600 700

Wavelength (nm)

transmittance

=

0
400 500 600 700

Wavelength (nm)

Relative energy

NN
o

30

e\ )
= P

Color signal

)
400 500 600 700

Wavelength (nm)

Foundations of Vision, by Brian Wandell, Sinauer Assoc., 1995



The Physics of Light

Some examples of the reflectance spectra of surfaces

2



Cam nhan mau cta mat nguwoi

sac

Conjunctiva
Iris

Cornea

IV. 2 Ly thuyét vé

‘ y Visual axis —_
mau sac —

Aqueous

Choroid

Sclera

The human eye is a cameral

& IriS - colored annulus with radial muscles
& Pupil - the hole (aperture) whose size is controlled by the iris
# What's the “film”?

— photoreceptor cells (rods and cones) in the retina

Slide by Steve Seitz



VOng mac

sac
Cross-section of eye Cross section of retina

IV. 2 Ly thuyét vé

mau sac
Pigmented
epithelium

Bipolar cell layer
Receptor layer
L ) p y i© 1998 Sinauer Associates, Inc.




Retina up-close

3 igment __: \ N 8
rods \
cones

outer limiting
) o membrane
IV. 2 Ly thuyet ve Miiller cells
- ‘-'c -
mau sa horizontal
cells —
bipolar
cells

amacrine
cells

ganglion -
cells A

nerve fiber
layer —.

inner imitin D S e s —— ——
meerane g/




Two types of light-sensitive receptors

sac C

cone-shaped

less sensitive
operate in high light
color vision

IV. 2 Ly thuyét vé
mau sac

Rods
rod-shaped
highly sensitive
operate at night
gray-scale vision




Human Photoreceptors

Chwong IV: Mau

sac (A) (B)

IV. 2 Ly thuyét vé
mau sac

(©)
§ 3.4 THE SPATIAL MOSAIC OF THE HUMAN
2 CONES. Cross sections of the human retina at the
E- level of the inner segments showing (A) cones in
B the fovea, and (B) cones in the periphery. Note the
P size difference (scale bar = 10 yum), and that, as the
8 separation between cones grows, the rod receptors fill
o in the spaces. (C) Cone density plotted as a function

of distance from the center of the fovea for seven
01 02 03 04 05 pKyman retinas; cone density decreases with distance
Eccentricity (mm) from the fovea. Source: Curcio et al., 1990,

k J (From Foundations of Vision, by Brian Wandell, Sinauer Assoc.)




Chwong IV: Mau sac
54 % Muc tiéu cua chuong
& Ly thuyét vé mau sac
¢ Cac khong gian mau
uscicons | & Higu chinh mau sac
& Tong két chuong
& Tai liéu tham khao




V.3 Khdong gian mau

sac

& Tai sao phai nghién ctru cac khoéng gian
mau ?

IV.3 Cac khéng
gian mau

& Su chuyén ddi gitra cac khéng gian mau
dwoc thwe hién nhw thé nao ?




V.3 Khdong gian mau

sac

& Tai sao phai nghién ctru cac khong
gian mau ?

2 Thuc té, c6 thé mo td mot mau sac mot
cach chinh xac bang cach do phan b6 pho

V.3 Cackhong nang lwong anh sang

gian mau

& Tuy nhién diéu nay gay dw thira I&n vi trén
vOng mac cua mat, cac té bao cam mau chi
3 dai tan, twong &ng v&i 3 mau: R, G, B.




Cam nhan mau cua cac té bao cone

Chwong IV: Mau

sac

IV.3 Cac khéng
gian mau

Sw cdm nhan mau cha céac té bao cone trén véng mac
theo 3 loai bwé'c song: ngan (S), trung (M), dai (L)

Cone spectral sensitivity

* Short, Medium and Long wavelength

oLy
oy
=
O
=
oy
L
Lok
=
'
1]
ik
e

v
400

L | |
500 600 700
wavalength



Tristimulus theory

sac

& The tristimulus theory of colour implies
that any colour can be produced by
mixing suitable amounts of three
additive primary colours.

IV.3 Cac khéng
gian mau




Khong gian mau la gi
cneongiveMau ) & Khéng gian mau la gi ?

sac

# Khong gian mau la mot phwong phap trong do
ta co thé chi ra, tao ra hay hién thi mét mau
nao do

2 MOt mau sé duwoc biéu dién béi 3 gia tri trong
hé toa dd 3 chiéu

gfncrﬁgukhéng # Tai sao c6 nhieu hon mét khéng gian
mau ?
@ Céac khong gian mau khac nhau sé tot hon cho
céc l’fng dung khac nhau

* Mot s6 khéng gian mau dwoc cdm nhan mot
cach tuyen tinh, mot 66 khac lai phi tuyén

& Mot s6 khong gian trwe quan, dé st dung, mét
sO gay ra sw nhap nhang cho nguwdi dung

& Mot s6 khong gian mau déc 1ap, mot sé lai phu

w thudc thiét bi




V.3 Khdong gian mau

W & Sw khac biét gilra khong gian mau
phu thuoc va doc lap thiet bi ?
# Khdong gian mau phu thuéc thiét bi

= LA khdong gian mau trong d6 mau sac
B dwoc tao ra phu thudc vao cac tham so
gian mau cua thiét bi s dung cho viéc hién thi
(e.g. RGB trén hai man hinh khac nhau
sé khac nhau)

# Khong gian mau déc lap thiéet bi
= Cac mau duwoc sinh ra déc lap véi tham
sO cla thiét bi




V.3 Khong gian mau - RGB

oic & Trong khong gian nay, 3 thanh phan co
ban la Red, Green, Blue

0.8
IV.3 Cac khong

ian mau _
g 0.6

0.4

. Y, The RGB colour gamut




V.3 Khong gian mau - RGB

chuong T 1 & MBi mau trong khéng gian nay dwoc cau
thanh tir 3 thanh phan co ban véi sw thay
doi vé ty trong gitra cac thanh phan
(s
IV.3 Cac khéng

gian mau

B

g/ The RGB colour space




V.3 Khong gian mau - RGB

o % Thwdng dwoc sir dung trong cac hé
thong st dung CRT(Cathode Ray Tube)
dé hién thi hinh anh (e.g. TV, video)

¢ Khong gian RGB dé cai dat nhwng phi

iacictio tuyén v&i hé thdng cdm mau ctia mat

nguo




V.3 Khong gian mau - CMY

m & Cyan, magenta and yellow are the

- subtractive primaries. They are the
complementary colours of red, green and
blue, respectively.

IV.3 Cac khéng
gian mau

k ) Complementary colonrs




V.3 Khong gian mau - CMYK
W # Cyan Magenta Yellow (Black))

# The CMYK colour gamut, corresponding to easily
printable colours, is smaller than the RGB gamuit,
but some CMYK colours lie outside the RGB

gamut.

IV.3 Cac khéng
gian mau

g_/ The CMYK gamut



V.3 Khong gian mau - CMYK

W # CMYK ciing kha dé cai dat, thworng dwoc sir

> dung cho may in va cac hard copies

# Tuy nhién viéc chuyén dbi tr khdng gian RGB
sang CMYK khéng don gian

e # CMY(K) la khdng gian mau phu thudc thiét bi, phi

:_:,i;n - tuyén v&i cam nhan mau cua mat nguoi, va doi

khi knong trwec quan




Khong gian mau CMYK

& Thin layers of ink absorb some components of
the incident light, so overlaying ink, as in printing
processes, mixes colours subtractively

incident emergent meident EMErgent
white light eyan light white light green light
layer of absorption of
vellow ink blue light
byer of absorption of layer of absorption of
eyan ink red light cvan ink red light

white paper white paper

Coloured inks



V.3 Khong gian mau - HSL
W # HSL — Hue Saturation

sac Lightness

¢ Mot sO bién thé: HSI “
(Intensity), HSV (Value),
HCI (Chroma), TSD(Hue,
saturation and darkness)

IV.3 Cac khéng
gian mau e

@ La chuyén dbi tuyén tinh tw
knong gian RGB

# Phu thudc thiét bj va phi
tuyén v&i cam nhan mau

clia mat nguoi
¢ Loi thé: vo cung trwc quan  The HSL colour solid

¢ Puoc sir dung nhiéu trong
| - ITnh vire xr ly anh




V.3 Khdong gian mau - YIQ, YUV, YCbCr, YCC
W & (Luminance - Chrominance)

sac

& La cac khong gian mau
dwoc str dung trong truyén
TV

# Céac khéng gian nay chuyén
IV.3 Cac khéng RGB sang thanh cac phan
gian mau 7 . Nz
sang (luminance) va cac
thanh phan mau
(Chrominance)

# Uooc st dung rong rai
trong cac ng dung néen dir
liéu (ca twong tw va so)

& Phu thudc thiét bi




IV.3 Khong gian mau - CIE
/envong-Mas ) @ CIELuv and CIELab

sac

# Cac khong gian nay | White
tuyén tinh véi sw cadm
nhan mau clia mat
nguoi

IV.3 Cac khéng n n X .
gian mau ¢ Doc lap thiet bi

# Chuwa thuc su truc
guan

# Thanh phan L c6
twong quan voi do
sang (lightness)




Tim hiéu thém

So sanh wu nhwoc diém cla cac
khong gian mau



Biéu dién gia tri mau

W & Biéu dién va lwu tri gia tri mau nhw thé
nao ?

& SO cac bit st dung dé lwu trir mot gia
tri mau (d6 sau mau) xac dinh bao

IV.3 Céc khéng nhiéu mau co thé dwoc bieu dién

gian mau - = . L. R x ,

& Viéc biéu dien mau voi mot so lwong it

bit (low depth) gay ra hién twong
posterization hoac lam mat chi tiét cua
anh.

& Tuy nhién kich thuwéc dir liéu sé giam




>

Bieu dién gia tri mau

sac

IV.3 Cac khong
gian mau

A photograph in 24, 8 (top), 4 and 1 (bottom) bit colour




vy
®>
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Q
D>

n gia tri mau

IV.3 Cac khong
gian mau

e
2

Detail of photograph in 24-bit (left) and 8-bit (right)

colour




Bieu dién gia tri mau
m # Khi cac mau duwoc

sé"lc ’ > 14 1C 20 21 1F 1E
danh chi muc, thay o » 7 & =2 =
r ) 13 08 15 18 1D

vi st¢ dung 24 bit e or or o

AR " A <4 /N 10 14 0B ac 12 09
de b I e u d Ie n m Qt scored values
glé. tri mau cho moi 0 991418
V.3 Cac khéng diém anh, ta co thé 02 AZSEIA
ht s¢¢ dung 8 bit dé 05 ABS819
., - x I:I_Er .-'3.319'1':
danh chi s6 cho 07 AS2EIC
N 2> g AC1TI1I1C
mau - trong bang oA AC1S1D
mau (palette of 05 AR
COIOur) SIE igiglg Colour Lookup Tabl=

etc

Using a colour table




Anh va bang mau

Images and their palettes



IV.4 Hiéu chinh mau sac
(onmavi¥an | @ V6i visc st dung

sac

bang mau, mot sb
mau trong anh goc
c6 thé bj thiéu
& Phuwong phap
Dithering c6 thé
dwoc st dung dé
IV.4 Higu chinh . o ,
mau sic glam hiéu wng
Posterization




Colour Correction

1

ad

T

Figure 1. Original photo; note the smoothness in Figure 2. Original image using the web-safe Figure 3. Original image using the web-safe
the detail. color palette with no dithering applied. Note the color palette with Floyd—Steinberg dithering. Note
large flat areas and loss of detail. that even though the same palette is used, the

application of dithering gives a better
representation of the original.



Colour correction

Dithering and posterization



Kénh mau va hiéu chinh mau

Chwong IV: Mau s

sac

IV.4 Hiéu chinh
mau sac

AR
uF

A
ur

AR
ur

The R, G and B components of each pixel
can be stored as separate values.

& The three arrays of values can be treated

as greyscale images, called channels.c

Making adjustments to the channels alters
the colours of the image.

The colour balance, hue and saturation
and colour replacement adjustments
change the colour of the image as a
whole.

mages using other colour models can also
pe separated into channels, which can be
processed independently




Cac kénh mau R, G, B ctia anh goc

An RGB colour image and its red, green and blue
channels



Hiéu chinh Hue va Saturation cua anh
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Hue and saturation adjustments



Thay thé mau cta doi twong trong anh

i O

bad
R
.

-5

Colour replacement



Gamma correction

& Tone response curve
F_ 17
“out — VYin

0.9 ~

0.8 ”
gamma -

correction e
07 ”<

122 7

061

05

Pixel value

04
0.31

021/

014
]

0 . . . .
0 0.1 0.2 03 04 0.5 06 0.7 0.8 09 1

Wikipedia Intensity



V.5 Tong két chwong

ChwdngIV:Méu

sac

IV.5 Tong két
chwong

N

& Mau sac dwoc tao ra do dap (’'ng cua nao
bd do6i vai mét kich thich nhin thay

& Mau sac dwoc biéu dién trong cac khong
gian mau cac nhau, déc lap hoac phu
thudc thiét b

& Cac gla tri mau dwoc biéu dién bdi cac bit.
D6 sau bit cang giam, anh cang mat di cac
chi tiét

¢ CO thé st dung Dithering dé hiéu chinh

¢ Ngoai ra, mau duoc phan tich thanh cac
kénh doéc lap, vi thé viéc x& ly hiéu chinh
c6 thé thwe hién doc 1ap theo tirng kénh



V.6 Tai lieu tham khao cua chwong

W # Bai giang Rob Fergus, Chapter 2 - Colour
& Ebook, Digital Multimedia, Chapter 5
& http://science.pppst.com/colorspectrum.html

& Bai giang Color cua Fredo Durand va Seth
Teller

& Bai giang cua Rob Scharein, Introduction to
Computer Graphic, Chapter - Colour Theory,
http://www.ugrad.cs.ubc.ca/~cs414/slides/col
our2.pdf

& http://www.poynton.com/PDFs/coloureq.pdf

IV.6 Tai liéu tham
khao

N


http://science.pppst.com/colorspectrum.html
http://www.ugrad.cs.ubc.ca/~cs414/slides/colour2.pdf
http://www.ugrad.cs.ubc.ca/~cs414/slides/colour2.pdf

